Introduction
Early a lot of work has to be done on Texture segmentation starting from fundamental filter transforms to the multi resolution techniques. Now the texture segmentation schemes are based on Gabor filters. Recently Texture segmentation was implemented by using single channel scheme which is limited to two textures only. In this project we extended the existing single-channel method for texture segmentation to multi-channel method by using multiple Gabor filters. Based on this extension the present work deals with multi channel texture segmentation of gray scale and colour images. Specifically this project deals with multi channel texture segmentation of a colour and gray scale images to find out the different textures present in the composite image. This paper addresses the design of multiple Gabor filters for segmenting multi-textured images. The objective of this project is segmentation of colour and gray scale multi texture images using multichannel Gabor filtering. Here we design Gabor filter bank which is used to decompose the input image into number of filtered images by using a set of frequencies orientations that cover spatial frequency space and capture texture information as much as possible. Here care has to be taken so that the filters do not overlap to avoid the aliasing. Section 2 deals with the Gabor filters and basics of segmentation. Section 3 introduces the multichannel Gabor filters and the response of Gabor filter. Section 4 discusses the texture segmentation process. Experimental results are shown in section 4. Section 5 demonstrates the conclusion and future enhancement to this work.
II. Gabor Filters
A Gabor filter is a linear filter whose impulse response is defined by a harmonic function multiplied by a Gaussian function. Because of the multiplication-convolution property (Convolution theorem), the Fourier transform of a Gabor filter's impulse response is the convolution of the Fourier transform of the harmonic function and the Fourier transform of the Gaussian function. A Gabor filter is a linear filter used for edge detection in image processing which is named after Dennis Gabor. Gabor filter frequency and orientation representations are similar to those of human visual system, for texture representation and discrimination it has been found to be remarkably appropriate. A sinusoidal plane wave has been modulating a 2D Gabor filter which is a Gaussian kernel function in the spatial domain. From one parent wavelet all filters can be generated by dilation and rotation, thus the Gabor filters are self-similar. Texture Segmentation involves partitioning or segmenting an image into various regions of repetitive patterns or textures with accuracy. The objective of this being to group regions with similar textures which might belong to the same object or class of objects. The process is carried out using the filter-bank mode which uses a set of linear image filters operating in parallel to divide or decompose an input image into several output images. These filters are designed such that they simultaneously focus on a particular range of frequencies and on local spatial interactions and gives rise to the concept of joint space / spatial-frequency decomposition.
III. Multichannel Gabor Filters
Here is a brief overview of Gabor Elementary Functions (GEF's) and Gabor Filters are given. GEF's were first defined by Gabor and later extended to 2-D by Daugman. A GEF is given by Where and characterize the spatial extent and bandwidth of the filter. The Gaussian's major and minor axis widths are determined by and , it is rotated by an angle θ with respect to the positive u-axis and it is centered about the frequency (U,V) . Thus, the GEF acts as a band pass filter. In most cases, letting = = σ is a reasonable design choice. If it assumed that = = σ, then the parameter θ is not needed and the equation of GEF simplifies to h (x, y) = 
IV. Texture Segmentation
Original image The process of texture segmentation using multi-channel filtering involves the following steps [12] :  Filter bank design,  Decomposition of the input image using the filter bank,  Feature extraction, and  Clustering of pixels in the feature space.
Bank of Gabor filters

(A) Filter Bank Design
The number of filters required is 2 ( 2 ) Where as the width of an image, is the orientation separation. For an image of width 256 pixels and orientation separation of 30 0 , 42 filters are required [12] .
(B) Filtering Image With Filter Bank
After designing the filter bank, the image was passed through the filter bank then the image was decomposed into the number of textures.
(C) Feature Extraction
Smoothing can be obtained by applying low pass filtering. In an image the low frequency components represents contrast and intensity, where as the high frequency components represents edges and sharp details present in the image. If we apply smoothing all the low frequency components are allowed and high frequency components are attenuated. That means the contrast & intensities are highlighted and edges & sharp details are attenuated. As a result we get the blurred image. However, too much smoothing can have a negative effect on the localization of texture region edges. Image segmentation can be done by detecting the edges. Smoothing filters attenuates the edges. So care has to be taken while applying spatial smoothing [12] .
(D) Clustering In The Feature Space
The final step is to cluster the pixels into a number of clusters representing the texture regions. The algorithm of k-means is as follows: 1. Initialize centroids of K-clusters randomly. 
V.
Experimental Results 
VI. Conclusion
Colour and gray scale texture segmentation is achieved using multichannel Gabor filtering and results are encouraging. First filter bank was designed by considering different frequencies and orientations, then the image is passed through the bank. The image is decomposed into the number of filtered images. Then we extract the features from the filter bank outputs. The final step is clustering the pixels, after clustering each pixel is labelled producing the segmented image. In the present work, multi channel texture segmentation for colour images has been carried out based on component separate approach. This approach is rather tedious for colour images. Possibilities can be explored to use quaternions, a 4-D extension of complex numbers to represent colour pixels and apply multi channel Gabor filtering for colour texture segmentation.
